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BBEAEHI4E

Pere - oJreKTpouarunrurrfi a[napar (nepexnrouarem), npe.{Ha3Ha.{eHHrIfi

Arrfl KoMMyrarluu 3neKTpnqecKr4x rlenefi npv 3a.qaHHbrx u3MeHeHuqx

oneKTpr4rrecKnx urrv He 3reKTpuqecKr4x BXoAHbrx BeJrr.rqr{H. llluporo ucnoJrb3yerc{

B pa3nnrrH6lx aBToMarr4r{ecKux ycrpol"IcrRax. PasJrnqarcr greKTpr4r{ecKrre,

[HeBMarrrvecrrae(reMneparypHrre), MexaHur{ecKrre Br4AbI peJle, Ho nau6orsuree

pacnpo crpaHeHl4e noryr{unu greKTpl4qecKrle (ene xrpouarHl4THble) pene, B Koropblx

kI3MeHeHLIe eXO4UOfi SneKTpUqeCXOfi Berl4rrl4Hbr BbI3bIBaeT MexaHrrr{eCKOe

nepeMerrleHr4e f,Kopr, nprrBoAf,rrlr4e K 3aMbrKaHzro LUrur pa3MbrKaHprro KoHTaKToB

pere.[  I  ]

Pere Mo)KHo xnaccuSurlnpoBarb no cneAyrorqr{M rrpI43HaKaM:

. fro 3HaqeHr{ro - ynpaBneHufl.,3aDJIjTbI rr cI4fHaJII43arJr4u;

. rlo npr4Hrlr4n/ Aeficrera-rl - oneKTpoMexaHr{r{ecKue ( aner<rpoMarHl4THble,

ueftrpanrHbre, oneKTpoMarur{THbre nonrprr3oBaHHbIe, MarHrrro3neKTpuqecKI4e,

oneKTpoAr4HaMr{r{ecKr4e, r{HAyKui{oHHbre, SneKTporeplrzuecr<ue), MarHr{TH6Ie

6ecrouraKTHbre, sneKTpoHHbIe, Tpr{repr{bre, SorosneKTpoHHble, I4oHHbIe;

. fro MorrlHocTr4 ynpaBneHr4fl - M€uroMorrlHbre c MorrIHocTbIo ynpaBJIeHI,I.s

Py. I Br, cpe4nefi uorquocrrr c Py: 1...10 Br; norqnue c Py > 10 Br.

o f I o B p e M e H I 4 c p a 6 a r u n a H v I f l - 6 e s r t H e p I I I { o H H b I e t c p <

6rrcrpo4eficrnyrorque tcp : 0,001...0,05 c; HopMarbHbre - tcp : 0,05...0,15 c;

3aMeAneHurretcp : 0,15... 1 c r4 pene BpeMeHr4 tcp > 1 c.

Ecru oneKTpoMarHrrrHbre pene i{cnonb3yrorcr An-f, nepeKJllor{eHrlt MoITIHbIX

rlenefi ToKa, To oHr4 Ha3brBarorcr KoHTaKTopaMr4. Pene 14 KoHTaKTopbI sBr-f,rorcfl

ycrpofi crBaMH npepbrBaeMoro neitcreus.

Sner<rpouarHr4THbre pene tro poAy r4cnonb3yeMoro roKa Aentrc-a Ha pene

tlocTo-'IHHofo I,I nepeMeHHofo roKa.
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l.Pac.rer reoMerpr.rqecKrrx pa3MepoB peJre.

Ha Pucyure 1 noxa3aHa KoHcrpyKrlr{r sneKTpoMafHr4THoro pene c yfnoBbrM

ABHx{eHI4eM trKopq, fAe I - raprac c o6MorKofi; 2- xpxro; 3 - errso4u o6uorr<u;

4 - rouraKrHble npy)Kl4Hbr; 5 - 3aMbrKarorqzfi r<ourar<r (3K); 6 - uoAer4xHbre

KoHraKrbr; 7 - pa3MbrKalorqufi rourar<r (PK); 8 - rKopb; 9 - urrzQr orMbrKaHr{r;

10 - cep4errHnK.

Pucyuor 1. KoucrpyKrlr{r pene

SrexrpovrarHr{THoe pene cocror{T r43 Tpex ocHoBHbrx .{acrefi: ronraxruofi

cl4creMbr (xouraxruue npy)Kr4Hbr, BbrrroJrHeHHbre pr3 Marepu€L[a :e'eirzull.s6epa),

MarHr4TorrpoBoAa (rpuo, cepAeqHuK, rKopb, BbrrroJrHeHHrrfi Hg rr,t.srxofi ctatm) u

o6uorxz KaryrxKr{. Maruursyrc qenb cocraBJrrrror: cepAeqHI4K, rpMo, tKopb I,I

Bo3AyrxHbrfi :a:op Me)KAy f,KopeM r4 cepAerrHrrKoM.
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OcuoeHrre coorHolx eHnfl. Peayrirrarbr pacr{era

l,/lr 0.08 lt: 40 xtvr

l / ls:  1..6 l s :25  ' t t x t

la/ls: 0.08 16:2 xtxt

lz: 4.545 xtrvr

l / h : 1 . 4 /:: 56 ruv

I t : l s - r l t I t : 9 6 v t u t

ls/d : 1.66 d: 13.297 rvnvr

l z :  0 . 5 . . . 1 17: I xtwt

I ^ : )  {
. 6  L . . . J 16: 2 trtttt

OcnoeHrre pacr{erHbre Qopuynrr u pe3ynbrarbr reoMerprrqecKux p€BMepoB

[pr4BeAeHbr B Ta6nHrIe 1, a efo feoMerpnqecKrre pa3Mepbl ]Hapvc.2.

Pucynox 2. feorterpl4r{ecKue pa3Mepbl pene

tT***
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2.Pacqer sJreKTpoMarHrrrHoro ycHrLIq

3ler<rpouarHr4THoe yavnve co3Aaercf, eHeprzefi MarHurHoro rrors,

3anaceHHofr n nos4yrxHoM 3a3ope.

Vcwrue Ha KoHTaKTbr orrp eAer.f, erc.f, Bbrp ax{eHr,r eM :

F r c :  N . T T I ,

rAe: N - KoJrur{ecrBo KoHTaKToB, m - ynpyrocrb oAHoro KoHTaKTa.

Vnpyrocrb KoHraKroB rpynnu A: 10 r.

Vupyrocrb KoHraKroB rpynnu B: 12 r.

Fx  =  (n  x  Fa1  *  m *  Fb1) '  g  -  0 .804H.

Vcarue, co3AaBaeMoe oneKTpoMarHrrroM:

Fn -  f*?:  1"286H'

3n e r<rp o vr arH r4TH o e y cvnr4e o np eA ent era-{ B blp axe H I4 eM :

rge kn *

k v :  4

F,  =  ky '  Fn

xoeS$raqr{eHT ycvrretnfl, o6uqHo cocraBJi{er 2...4. fIpuuuMaeM

Fr :  5 .143  H .

3.OnpeaeJreHHe HaMarHlrrrllBarcluefi cnnrr

B rrepByro oqepeAb, ueo6xoAlrMo paccqvrarb pa6ouuir MarHI4rHbIfi norox

clrcreMbr. PaccqraraeM MarHr4rsufi rroroK no Sopnayre Maxcserna [2]:

rAe p0 - uocroflHHafl., xapaKTeprr3yroqaf MarHr4HbIe csoficrea BaKyyMa, F0 :

4 * n x 10-7 - 1,.256 x 10-6 luf tvt, S, - unorqaAb cerreHr4{ Bo3ryrxHoro 3a3opa.

llpuuurraaerra nnoqaAb cer{eHH.f, .se Bo3AyrxHofo 3a3opa panuoft rnoqaAl4

cerleHl4f, cepAer{Hl4Ka.

T t * d 2
S p =  - l - , 3 B 9 x l - 0 - a l u l .

Q -  J2  x ; t0  x  F r *  Sp ,

[leusfY 0. 6-KP. 130302. 208. 00Ln3
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f4e d - Ar{aMerp Kpyfrroro cep,qeqHr{Ka.

TorAa:

Q - 43,37 naxB6

Hauarurzqr,rBaroqafl evrra MoN(er 6rrrr onpeAeneHa u3 3aKoHa roJlHoro roKa:

F r : I ' W - H x l '

llepnax qacrb ypaBHeHHr Mo)Ker 6rrrr [peAcraBJIeHa KaK ayMMa cocraBJltroull4x:

H . I : HL * 11. + HZ x ls * Hp * Ip,

rae H1, x I - saupf,)KeHHocrb u g;rvrHa cepAeqHl4Ka,

H2 * la - wanptxeHHocrb v ^rruHa trpMa Lr flKopfl,,

Hp * Ip - uanpqx{eHHocrb u I'nvrlg.a Bo3AylxHoro 3a3opa.

HanpxxeHHocrb Ha Ka)r(AoM yqacrKe cr,rcreN,{bl MoxHo :aail;rlu ras Qopuynu:

F * F 0 x H : 8 ,

rAe F - orHocr{TerbHaq MaTHHTHa-{ rrpoHl4llaeMocrb. Atts Marepl{ana

MarHl4rorrpoBoAapene F = 18000

OrxyAa:

r r  B  O
t r t  -'  

F*FO p*; tOxS

TorAa HaMarHl4quBarou{a-a cvra onp eAertrerc-s :

o /1 ,  +  lo  I ,  lo \
D  : -  ' l L l - L  " - r  -  |

F 0  \ F * S p  f t * . S " '  S r )

r4e S" - nnoqaAb cer{eHufl, flpl.rra H trKopfl (nrorqa4r cer{eHl4q tpMa npI4HI,IMaercq

B .4Ba p€I3a MeHbrxe nnoulaAl4 cer{eHHfl cepAerluraxa).

s " -  ] -  6 . 9 4 3 * 1 0 - 5 r n r ,

l^ = 2* l, * lz + h * l+ - 323'25 nu,

flonyu euHble 3Har{ eHVfl noAcraBl4u n $ opr,ayny, nonyql4M :

F.. = 490.925 H.

IleuefY 0. 6-KP. L30302. 208. 00Ln3
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4.Pacqer qr{cJra Br{TKoB r{ ceqeHns o6uoroqHoro npoBoAa

Karyurr<a HaMarblBaerct Ha KapKacbr vr3 gneKTpoKaproHa HIrv rnacrMaccbr
(roruluHa KapKaca 17 npuvepHo 1 rr,rv) u no csoefi $oprue Mo)Ker 6rpr xpyrnofi
vrrr rna4paruofi' llo 3aAaHI4Io cer{eHI4e cepAer{HnKa rpyrnofi $opnarr, qro
rroKa3aHo Ha pr4cyHr<e 3.

Pzcyrior< 3.

Karyruxa xapaKrepr43yerc{ 4ruuofi KapKaca Ly (npu pacr{ere
0.98 * l1), 4rizHofi lK u errcorofi lL oKHa HaMorKrr, a raKx{e
BHeIrrHrrM p€BMepaMH HaMOTKI4 :

Lrc :  0,98 * (1, + In) = 0,98 x 84 - 94,08 nrvr.

lrc: LK - 2 * I.r = 9}.O}rvttut.

I TT I

fltx xatyrrrKr4 c cepAerrHr4KoM

Hapyxurrfi guartrerp:

Kpyfnofo cerreHur:

D H a p =  2 * ( 1 5 -  1 2 -  l r -  l r )  - 3 4 , 9 1  u r r r ,

BnyrpeHHnfi 4Hauerp:

Du" = d + 2 * I ,  :  1,5.297 rvtt t .

Pacc.rzraeM MaKcr4M€LnbHyro Bbrcory oKHa HaMorKrr no Qoprvryne:

h*o, = ls -  l ,  -  17 - la = 17.455 *rw,

npunxrr Ly
BHyTpeHHr4M

fleuEfY 0. 6-KP. 130302. 208. 00Ln3



Onpe4enxeM AnrrHy cpe4uefi rtrHLru BrIrKa o6vorru.r:

n  J n

Irp = tr * "T: 78'865 rnlrra'

Atts BbrnorrHeHur HaMorKr4 npuMeHrror uraBHbIM o6pa:orr MeAHyro

r{3oJrr.rpoBaHHyro npoBonoKy c yAenbHbIM conporl4BrleHrreM p : 0,01275

Ou*uu2/u. Srraanesofi z:orxquefi npoBotroB 6y4er u3olrflrJkrs. MapKrr n3B

(npono4 c nun$ner<coeofi errraresofi zso,nxquefi), Koropa-fl HMeer ryqruee

cqenneHue c MeT€LIIJIoM.

Pac.{er Ar4aMerpa rrpoBoAa:

VAemuoe conporr4BJreHr4e npoBonoKpr p : I .75*  10-5 Ou*uwl lw.

: 0.19 rr,rv.

OxpyrnaeM nonyqeHHoe 3Har{eHI4e Ao 6nuxafturero craHAapruoro [2]

d - 0.2 rvnnr.

llpra 4uauerpax npoBoAa d < 0.35 rrnr. llpzrraeH.tlor "4l4Kyro" HaMorKy, raK KaK

roHKr4e npoBoAa rpyAHo yKnaArlBarb ynopsAoqeHHo. fuauerp npoBonoKl{ c

yr{eroM rr3orrflrJrrvr dno uecroJrbKo 6omrue, r{eM Ar4aMerp npoBoJloKrr no ue4H d,

T.e.

d n p -  k *  d

fle k - xoeS$uIII4eHT, yqI4TbIBaroIrIHfi ronrqvrry vr BI4A H3onflrJr4r4,

oilpeAen-selrufi no cnpaBor{HbrM ra6rnrlau.

fnr uponoAoB c Ar4aMerpornr d < 0.35 MM r4 3MuLreBbIM noKpblrrleu k : l.l2 L2].

d tP  =  0 '224unvr '

Pacc.{HrurBaeM r{I4cJIo BI{TKoB o6uomra :

4 *  F .
W - : *

J * T t *  a '

IleuEfY 0. 6-KP. L30302. 208. 00Ln3
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fae j - nJrorHocrb roKa, Koropaf, HaxoAr4Tcr B npeAenax or 2 - 5 Altvrut2 Atts.
yKa3aHHoro rurra [poBoAa, nprrHuMaeM j : 4 Altvn:l.

lloryuzu:

W -  3 . 9 0 7  * 1 0 3

llponepaeM Bo3Mo)KHocrb pa3MeIrIeHI4{ B}rrKoB B oKHe KaryIuKIz:

llrloulaAr oKHa MarHr4TorrpoBoAa :

Qx = lx *  h*o* = 'L607 wrwr2'

MarcuuarbHoe qprcJro BI4TKoB o6vorru :

t^/ - Qrc
v v m a x _  

d " n p z + B

rAe B :0.02 rrall2 r<oe$suqueur yqxrbrBarorqafi secnJloruHocrb HaMorKI{.

Orxy4a [onyr{I4M:

W ^ o r = 3 . 0 8 x 1 0 4

Kar Br4AHo kr3 [onyr{eHHoro 3Har{eHr4.s Br4TKrr 6yayr 3aHrlMarb MeHbIrIe %

BbICOTbI OKHA HAMOTKI4.

Onpe4enHM rrcrr{HHyro Bblcory oKHa HaMorKIr:

W x  h^^-
h ^ =  t ' - 2 . 2 1 4 r , l u .f t m a x

llpono4uM KoppeKrr4pyrorlr4fr pacver :

D"ro = Du" * 2 * lL^ = 1'9'724 rttw'

TorAa AnrrHa cpe4nefi rvrHr4v'.

D-"- + Do.
l . p : o * - :  5 5 . 0 1 1 r u t u .

[Hauerp npoBoAa:

IlenEfY 0. 6-KP. 1-30302. 208. 00L-n3
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P * l . p
0.1-58 Mt"L

OxpyrnxeM nonyqeHHoe 3HaqeHI4e Ao 6ruxafinero craHAaprHoro [2]

d  = 0.16 uu.

C yuerou H3oJrrr1r4r4 Ar4aMerp npoBoAa 6yle'r:

d u s - -  k *  d =  0 . 1 7 9 n l u .

r{ucro Br4TKoB:

4 x  F n
6.1,04 * 10"tvttut.

j * n *  d z

S.Pac.rer aKTrrBHoro conporr{BJreHrrq o6Morrcn u rIHAyKTrrBHocrI{ KaryruKI'I

nprr ornyIrIeHHoM H IIpIrTqHyToM fKope.

AKrueHoe conporuBJleHue o6uorxu onpeAen-serc-s ro Soplryne:

O * 4 x 1 " ^ x W
R o 6 N a  :  

# :  
2 9 2 . 2 7 1 , O y r .

VcranosusLluftcfl, ToK B o6uorre:

u 1.2
Iyr ,  = 

R"* 
:  

m: 
0 '082 A'

flocne onpeAeneHr4f, ToKa s o6N{orre ee conporrrBJleurIfl tI KolruqecrBa BHTKoB,

MoxHo nepefiru K onpe.{eJreHr4ro HHIyKTrrBHocrI4. Tax rax Bce BIrrKu o6nromn

npoHr43brBarorc{ o.{Hr{M r4 TeM xe noroKorr @, To noroKocllenneHrre V 6yaer

onpeAenmrcr Qopvrynofi :

U  = W  * Q

lloroxocqerrJreHr4e ilponopquoHaJrbHo roKy I ; uporer<arculeMy no KarylxKe

( r - l * 1

Onp e4enxeM I{HAyKTI4BHocTI o6ltorru I43 npI4BeAeHHbIX nrtpaxeuzfi :

W

IleuEfY 0. 6-KP. 1-30302. 208. 00Ln3
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Lo6* _ g _
I

W  x Q

I

Heo6xolr4Mo orMerr{Tb, r{To MafHrzrnufi rroroK @ zsNaeHs.erQfl. npl4 I'I3Melg'eHuLr

3a3opa. llosrovy peJre 6y4er r4Merb pa3JIutIHbIe I4HAyKTHBHOOTI'I tIpI4

ornyqeHHoM 14 npI4T-sHyrOM tKope.

llpu ornyqeHHoM {Kope MarHHTHbrfi uoror 6rrn paccrll4TaH paHee:

@ -43.37N,IK86

I,Is $opuynbr Artq onpeAene]Hzrfl. HaMarHHr{rlBarorqefi ckInbl MoN(Ho onpeAenHTb O

ilpu lplarflHyroM qKope. C yuerou AnI{HbI urrnQra, paeuofi 0.2*lerult, Sopuyla

npr4MeT BUA:

Q 2
FH F0 203 r'rrc86

I2 h + 1 4 2 x ls , 1 3 + 1 4 \-ry77 T
1000S r *

Orry4a:

I,lH4yxruBHocrb npl4 ornyuJeHHoM tKope :

Q x W "
Lr :  

1 " *  
=  3 .1 '49 lu '

VugyxtuBHocrb npn nplrrtHyroM rKope:
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6.Pacqer repexoAHoro rrpoqecca

C rorrKrr 3peHrls reopuu qenefi, o6uorra 3neKTpoMarHrrrHoro peJre

npeAcraBJrrer co6ofi aKrIrBHo-I4HAyKrI4BHyro Harpy:r<y(Pucytiox 4).

K \
r_-/

Iu l
v

i
I ycr

I r p

Lo6

Ro6

a)

Pucyuor 4.

Cxevra 3aMeueHr4-fl pene (a) 
" 

repexoAHr,re xapaKTepr{crl{Kvr npv BKilror{eHuu(6).

lloArmo.{eHr4e o6uorr<ra eoe6yN4eHut p ene K LI crorlHrlKy n ocro{HHoro

Hanprlr(eHkrflHe colpoBox([aerctr cxa.{xoo6pa3HbrM H3MeHeHr{eM ToKa.3axoH

rr3MeHeHlr-s roKa o6uorr<u Moxer 6rtrr nonyr{eH [pI{MeHeHrreM Teopr{H

[epexoAHbrx npoqeccoB B gneKTpHrrecKZX rlen-rrx. lauuufi 3aKoH r.I oilpeAeJl.aer B

ocHoBHoM BpeMr cpa6arunaHufl Ha pene. lloloSnrrii npoqecc sa6nroAaercs. LI

[pr{ oTrrycKaHr4tl rKopr pene.

3 aAaqa paccMorp eHufl. nep exoAHoro npoqecc a B 3neKTpoMarHr{THbIX pene

ocJroxHsercr reM, qro rtpu rrHAyKTr4BHocrrr o6uompr B npoqecce nepeMerueHl4s

tKopr r43MeH,leTc{.

fpa$ravecKr43aBncr4Mocrb i(t) npu BKJrrorreHr4r4 pene flpeAcraBJl-f,er co6ofi

3KcrroHeHry (nynr<rvpHaflKpr4Bafl Ha prrcyHr<e 4(6)), nocrpoeHHyro B

[peAnoJroxeHl4lr, rITo I4HAyKTIIBHO CTb IIenU HeI43MeHHa

_ \

l(t; - /u.' (1 - eir)

f4e /yc, - ycraHoBr4Brrreecfl (npuuyNgeuuoe) 3Har{eHI4e roKa n o6uorre

r l - rocro f lHHaqBpeMeHu
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x 1  :  t 1  -  l - 1 x 1 0 - 3 c .

fae L1 - krHAyKTr4BHocrb o6lrorru npr4 ornyuleHHoM sKope

Ro6 - aKTr4BHoe conporrrBJreHue o6vorxu

Kax 6lrlo orMeqeHo paHee, npr4 Aocrr4>Kenvru roKoM i(t) nexotoporo 3Har{eHrrt

Irp(erorray MoMeHTy eoorBercrByer trp) Harrr4Haerc.f, ABr4)KeHHe .aKop{. B

Ter{eHr4r4 BpeMeHrrr tAe roK H3MeHrerc-g rroA Bra.sHI4eM npl4no)KeHHoro

Hanp.rrxeHufl. vr MeHxrorqeficr B npoqecce .uBr4)KeHr4q rKoplr rrHAyKTueHocru. KaK

ToJrbKo {Kopb rrpurrsHercr K cepAeqHr4Ky, r,rHAyKTrrBHocrb o6uorru [epecraHer

r43MeHrrcq H roK cHoBa Bo3pacrer no oKcnoHeHre(xpuBas.2 ua pucyure 4(6)), uo

c 6orrruefi nocroqnnofi BpeMeHH (rge L2 - r4HAyKrr.rBHocrb npl4 nprrrtHyroM

rxope).

Cne4yer orMerr4Tb, r{To BpeM.rr ABvr>KeH:afl tAB, Kar( [paBI4JIo, 3HarrnrerbHo

MeHbIrIe BpeMeHr{ TporaHnr, a roK cpa6arurea:r^vrfl MoxHo cr{I4Tarb

npvt6tuzvtrerrbHo paBHbIM Irp. Tor4a, yql4TblBaro, rrro npn t:trp, ror i:irp us

paHee nprrBeAeHHrrx SopuyJr MoxrHo onpeAeJrrrrb BpeM{ H ToK cpa6arrtna:nvrfl.

lvcr lvcr
/ c p - - = | - 0 . 0 4 1  A .- K3arr J*,

t lver \
t c p - t 1  x l n { =  

- ' - - =  
l =  7 . 4 6 9 * 1 0 - 3 c .^ \ lycr  -  tcp/

PaccuorprrM rerrepb nepexoAnrrfi npoqecc, Bo3Huxarorqufi npu npeKpaqeHl4lr

loAar{u pa6overo Hanp-rr)KeHvrfl, Ha o6lrorr<e pene. 3ueprHx, 3alaceHHat B

MarHr4THoM noJre o6uorxn, co3.{aer nepexoAHufi npoqecc(pucyuor< 5),

noAAeplKr4Bar HeKoropoe BpeM_rr roK 3a cqer AyfoBofo vnv vrcKpoBoro pa3ps.aa

MexAy KoHTaKTaMrr B yrpaBntroulefi qenn . LIz-sa Harvur4fl r{cKpoBoro

npoMexyrKa MexAy KoHTaKTaMr4 nprr orKnrorreHr4u peJle, aHaIrr43 lcpueofi

r43MeHeHr,Is n o6uorKe peire npr{ orcyrcrBnr4 3JreMeHToB IrcKporalueHl4t He

rroAAaercq reop erzqecKoMy orrllcaHuro. lloarolry B KaqecrB e Iacxo4uofr

Ber[rrHHbr Anr onpeAeneHH{ BpeMeHI'I ornycKaHl4.f, pene HcnonByercq

[ocroqHHa-rr BpeMeHu.VIcxo4.-s r43 ororo, TeoperurrecKoe BpeM-a cpa6arrtnaHLrfl

pene Ha orlycKaHvre torr, cquraerc.fi TaK:
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Iot : ksos * /cp :

L2
t 2 : : -  0

K O O M

l /vcrl
t o r :  t 2 x l n l  - l

\ / o r l

0.025 A.

,052 c.

_  0 .062

i
Iyn

Pucyuor< 5.

flpoqe cc r4cKp eHr4r, Bo3HrrKaroulufi flprl orKnror{eHl{I4 p ene, flBlrfl,er Q fl.

He)KeiraTeJrbHbrM, TaK KaK npuBoAr4T K npexAeBpeMeHHoMy Ir3HOCy KOHTaKTOB

BbrxoAy vxv3 crpo-s. Ha nparrrrKe Anfl r,IcKporalxeHufl o6rrqno Ilcnonb3yror

MeroA, o cHo BaHHufi uo BKJrrorIeH vrvr rapanJleJlbHo o6naorre raxux-lu6 o

3JreMeHToe(PncyHor< 6). llpzHrlrrn geitcrnux raKHX cxeM ocHoBaH Ha roM, tITo

npr4 pa3MbrKaHur{ Kor{TaKToB ToK nepexoAHoro rlpoqecca inep ilpoxoAr{T rro

3aMKHyTOMy KOHTypy, Mr{Hyfl CaMId KOHTaKT6I.

U

Pzcyuox 6.

.nz
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llo saAaHr4ro AaHHofi xypconofi pa6ortt neo6xoAllMo yMeHblul4rb BpeM.a

ornycKaHux pene(rcosS$zqueHr ycKope:uvrfl. ky: 0,53), suavnr, BpeMt

ornycKaHwx 6y get paBHo:

t 'or = kv * tor -  0.033 c.

t ' o r
zHoB = 

; * ;11:  
0 .027 c .

'n t%F/
L2

THOB :
Ro6ru * Rao6

Brrpaxaeu Rgo6:

L2
R4o6 : 

,"* 
- Ro6n - 259.184 Owr.

VIz pxgaB24 r,u6upaeM Rao6 :270 Ow.

MorqHocru cpa6 arut BaHvrA p accrll4TblBaerct no $ opuyn e :

Pcp  -  I rpz  *Ro6u  *  
# :  

2 .71 '58 r .
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BbrBoA

B Aanuofi xypconofi pa6ore 6rrno paccqr4raHo 3neKTpoMarurrrHoe pene

nocro;lHHoro roKa, orHocf,rrleec{ K 6rrc'rpo4eficrnyrorquu, o6ecnerruBalorqee

nepeKnloqeHrre rrflTvr KoHTaKToe. Bu6paHHar cxeMa BKJrrorreHHt pene c yr{eroM

HcKporarxennfl, He rBr-f,ercq gHeproc6eperaroqefi, Ho rroMoraer npeAorBparl4Tb

noAropaHr4e KoHTaKToB pene. r{eprex KoHcrpyKlrzz pene npeAcraBJIeH B

flpuno>l<eHwu l, a ero reoMerpl4rrecKrre pa3Mep6l Ha crp.6. nepexoAHble

[poqeccbr, np oreKaroque e o6N{orKe, [peAcraBJIeHbI B npr{nox{ euuu2(npvr

npr{Tf,rr{BaHnvr xropx) I4 B npl4noxeHl{Ir 3(upu orrrycKaHuu xxopt).

R.o:292.271 Ou.
Iycr:  0.082 A.
Icpa6:0.041 A.
tcp 7.469 x 10-3 c.
Io . . :0 .025 A.
to.,  :  0.033 c.
L r  :3 .149  f t t
Lz: 15.089 fH.
r r  :  1  1 *  10 -3  c .
r z :0 .052  c .
R*oo:50.3 Ou.
Pcp 2.775 Br.
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